Isotretinoin (13-cis-retinoic acid) metabolism, cis-trans isomerization, glucuronidation, and transfer to the mouse embryo: consequences for teratogenicity.
It has been reported that fractionated doses of 13-cis-retinoic acid are disproportionately more embryotoxic in pregnant mice than is the same dose given in a single bolus. Here, we examined limited pharmacokinetic profiles of a single (100 mg/kg dose given to NMRI mice on day 11 of gestation) versus multiple (3 x 100 mg/kg, 4 h apart) doses in an effort to assess the relative contribution to teratogenicity made by the drug and/or its metabolites. The major plasma metabolite of 13-cis-retinoic acid in the mouse was 13-cis-retinoyl-beta-glucuronide, followed by the 4-oxo metabolites and all-trans-retinoic acid. Transfer to the mouse embryo was very efficient for all-trans-retinoic acid, whereas, it was tenfold less efficient for 13-cis-retinoic acid and 100-fold less efficient for 13-cis-retinoyl-beta-glucuronide. The isomer all-trans-retinoic acid was found in the placenta at concentrations two- to three-fold higher than in the plasma, suggesting placental accumulation as well as placental cis/trans isomerization. Since 13-cis-retinoyl-beta-glucuronide and 13-cis- and all-trans-retinoic acid were detected in the embryo after this multiple dosing schedule, any of the three or their combinations may have been involved in the induction of malformations, but all-trans-retinoic acid, a well-known potent teratogen detected at concentrations of between 590 and 80 ng/g for 10 critical hours during gestation, could have been the major component.